Quando mal depositados, os resíduos sólidos contaminam o solo, a água e o ar, causando sérios problemas para a conservação da biodiversidade. A Política Nacional de Resíduos Sólidos (PNRS) prevê que os municípios garantam a qualidade ambiental nas regiões dos aterros sanitários. Neste contexto, nosso objetivo foi avaliar comunidades de insetos aquáticos de um riacho com trechos a jusante e montante de um aterro sanitário. Nossa hipótese é que não haverá diferenças na comunidade entre os trechos (jusante e montante) partindo da premissa que aterros que seguem a PNRS não causam danos ambientais nas áreas adjacentes. Não houve alteração em qualquer aspecto da comunidade relacionada ao aterro sanitário. A única mudança observada na comunidade ocorreu entre as estações seca e chuvosa, que se relacionam com a sazonalidade e suas mudanças nas condições ambientais da água ao longo do ano. Nosso estudo, embora breve, mostra evidências primárias e pioneiras de que o PNRS pode contribuir positivamente para a conservação da qualidade biótica dos ambientes aquáticos, reforçando ainda mais a necessidade de sua implementação imediata em todo o país. Palavras-chave: Bioindicadores; Política Nacional de Resíduos Sólidos; Poluição; Qualidade da água
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Introduction
Historically, Brazil has neglected problems associated with the accumulation and inappropriate disposal of waste in open areas (DE FRANCESCHI et al., 2017) . Inadequate disposal of solid waste releases gases that are both harmful to human health and contribute to global warming (GOMES et al., 2012) , and produces slurry, which is highly damaging to organisms and the environment (CELERE et al., 2007) . Furthermore, landi lls are favorable habitats for disease vectors, such as mice, cockroaches and l ies (POSSAMAI et al., 2006) .
In 2010, Brazilian Law No. 12.305/10 established a National Policy for Solid Waste (Política Nacional de Resíduos Sólidos -PNRS), an important benchmark in the country's i ght to address the environmental, social and economic impacts of unsuitable disposal of solid waste, and safeguarding of environmental quality, species conservation and public health in areas surrounding landi lls (MMA, 2014) .
Among the many problems caused by inappropriate disposal of waste, the contamination of aquatic environments may be one of the most serious, due to paradoxical increases in waste production PASQUAL, 2004; SAMUEL-ROSA et al., 2012) .
This has been even more serious in a period of severe water scarcity in many regions of Brazil since 2015 (FREITAS; DEL GAUDIO, 2015) . Aquatic environments, such as streams, rivers and lakes, are considered vulnerable to environmental changes (PRIMACK; RODRIGUES, 2001), because they rel ect changes in the landscape across entire drainage basins (ALLAN; CASTILLO, 2007) . Fish and invertebrate assemblages are subject to changes in species richness, abundance of individuals and community composition as a result of human activities (ALLAN, 2004) .
Among the groups most vulnerable to these changes are aquatic insects (SIEGLOCH et al., 2017) .
Considering that other anthropogenic activities that impact the environment less than do dumps, such as agriculture and livestock BRASIL et al., 2014a; 2014b; OLIVEIRA-JUNIOR et al., 2015) , activities of traditional populations and urbanization (MONTEIRO JÚNIOR et al., 2014) , already cause considerable changes in aquatic insect communities, slurry pollution is then expected to be even more serious. These changes in biota due to anthropic alterations can occur on a taxonomic scale, affecting richness (number of species), abundance (number of individuals) or composition of communities BRASIL et al., 2014a; 2014b; OLIVEIRA-JUNIOR et al., 2015; FARIA et al., 2017) , or they can impact functional (LUIZA-ANDRADE et al., 2017) and/or morphological (PINTO et al., 2012) diversity. These characteristics make aquatic insects an excellent bioindicator of environmental quality (ROSENBERG; RESH, 1993) , allowing the monitoring of anthropogenic impacts over time and/or space (RUARO et al., 2016) .
Our objective was to determine the inl uence of a landi ll on a community of aquatic insects. Our hypothesis was that there will be no differences in the community between the stretches with and without inl uence of the landi ll. This was based on the premise that landi lls abiding by the PNRS do not cause environmental damage to nearby areas. If there is a signii cant effect of the landi ll on aquatic insect communities, it is expected that the site with direct inl uence will differ in community composition compared to others, especially relative to the upstream site. The null hypothesis, that there is no effect of the landi ll on aquatic invertebrate communities, would be accepted if there were no difference between the communities of the three sites examined.
Material and Methods
Study area
We monitored the environmental impact on streams under the inl uence of a landi ll in northern Mato Grosso State, Brazil (lat. -12.894°, long. -55.714°) using aquatic insect communities sampled in three streams. Sites were located downstream of (direct effect, lat. -12.907°, long. -55.704°), next to (indirect effect, lat. -12.903°, long.
Is it possible to preserve aquatic communities near landi lls? -55.713°) and upstream of (without effect, lat. -12.892°, long. -55.733°) a sanitary landi ll. The landi ll selected for study stores the solid waste of eight nearby cities: Sorriso, Lucas do Rio Verde, Nova Mutum, Cláudia, Vera, Tapurah, Nova Ubiratam and Ipiranga do Norte, all located in Mato Grosso, which together total an estimated 221,947 inhabitants (IBGE, 2015) . Measures for mitigating impacts caused by waste include a triple sealed 1.5 mm high-density polyethylene layer, enveloped in two layers of 0.50 m of compacted clay. In addition, monitoring wells and an efl uent treatment system (slurry) have been installed to monitor surface water and groundwater quality (SANORTE, 2014) .
Data sampling
For the aquatic insect monitoring, three sampling sites differing in their proximity to the landi ll and contamination potential were established: site 3 was located downstream of the landfill and under its direct inl uence; site 2, the indirect inl uence site, was located in an area close to the landi ll and with risk of contamination by rainwater; and site 1 was located upstream of the landi ll and therefore considered free of inl uence from the landi ll (Figure 1) .
At each site, three plots were established 200 m from one another, and in each plot, three portions of substrate from the benthic zone were collected using the edge of a strainer (20 cm in diameter and 2-mm mesh), following methods described by Cabette et al. (2010) . Sampling was conducted in both the dry season in July 2014, and rainy season in January 2015. 
Data analysis
To determine possible changes in the structure of communities due to the level of inluence of the landill and between dry and rainy season, we compared the parameters abundance (number of specimens collected at each sampling point) and richness of genera (number of genera found at each sampling point) and the composition matrix of genera. To compare abundance of specimens between the sample points, we considered two factors, the inluence of the landill (factor 1) and period of the year (factor 2), where we did an analysis of variance with two factors (two-way ANOVA).
Likewise, we compared richness of genera using twoway ANOVA. For the two ANOVAs, the levels of the factors inluence of the landill and period of the year were: direct inluence (DI), indirect inluence (II) and without inluence (WI) of the landill, and dry and rainy, respectively. For the two ANOVAs, we performed prior logarithmic transformation (log + 1) for abundance of individuals and richness of genera. This avoided excessive dominance of the most common taxa in the results (ZAR, 2010).
To investigate differences in composition between sites with different inluences of the landill, and between seasons (dry and wet), we used PERMANOVAs with taxon abundance matrix using 999 randomizations (ANDERSON; WALSH, 2013), For this test, we use the between the treatments using the composition matrix with pairwaise test. To visualize the differences in the composition tested in PERMANOVA, we made an ordination -principal coordinates analysis (PCoA). We did a transformation (log + 1) and created a similarity matrix of Bray-Curtis distance for PCoA of the composition matrix with abundance data (LEGENDRE; LEGENDRE, 2012). For every test, α = 5% (p<0.05) indicated different from a random effect. All statistical analyses were done in software R (R Core Development Team 2017). For ANOVAs, we used the function aov {stats}, for PERMANOVAs the function adonis {vegan} (OKSANEN et al., 2007) and for PCoA the function cmdscale {stats}.
Results
A total of 174 specimens were collected during sampling ( Table 1) . Richness of genera and abundance of individuals of aquatic insects did not differ between sites with different levels of inluence of the landill (richness of genera: F (2, 12) = 0.66; p = 0.535, and abundance of individuals: F (2, 12) = 0.18; p = 0.836), but both richness of genera and abundance of individuals were markedly higher in the dry season compared to the rainy season (Figure 2A,B) . Furthermore, no signiicant effect of the interaction between study site and season was found for either richness of genera (F (2, 12) = 3.61; p= 0.059) or abundance of individuals (F (2, 12) = 1.58; p= 0.246) of aquatic insects. The taxon composition did not differ between sites with different inluence of the landill (PERMANOVA, pseudoF= 2.541, p=0.019) (Figure 3 ), but did differ between dry and rainy seasons in post-hoc (pairwise test) ( Table 2) . Is it possible to preserve aquatic communities near landills?
Discussion
Our results support the null hypothesis that, at the time of study, the landill had no clear effect on aquatic insect communities. Richness of genera, abundance of individuals and composition of genera did not differ between sites with direct inluence, indirect inluence and without influence (upstream control) of the landill. These results demonstrate empirically that the implementation of environmentally sound standards for solid waste management (such as PNRS) can greatly minimize the impact of landill sites on surrounding areas, including streams, and the highly-sensitive fauna (mainly insects of Ephemeroptera orders Plecoptera and Trichoptera) that live within these fragile environments (COUCEIRO et al., 2007; LIGEIRO et al., 2013) .
For the maintenance of aquatic communities in areas where there are human pressures on the landscape, it is critical to preserve riparian habitats, since these areas can act as a ilter, and dampens the negative impacts of anthropogenic activities on aquatic environments (CARVALHO et al., 2013; MONTEIRO-JÚNIOR et al., 2013; VIEIRA et al., 2015; RODRIGUES et al., 2016) iltering particulates of the contaminants coming from adjacent areas and preventing them from entering the stream (ALLAN; CASTILLO, 2007) . When the level of surface water contamination draining from the higher parts of the basin is low, water quality (ALLAN, 2004 ) and the biological communities will not be affected (COUCEIRO et al., 2007; MONTEIRO JÚNIOR et al., 2014) . Thus, our study indicated that the measures deployed in PNRS are effective in mitigating the potential negative impact of landills on streams.
However, we strongly recommend that existing laws requiring the maintenance of riparian vegetation are respected in areas close to landill sites to minimize negative effects on aquatic biodiversity in the event of an accident or failure to contain solid waste or runoff at the landill.
The variations found between samples during dry and rainy seasons are known to Cerrado streams (BISPO; . These changes in the communities are related to seasonal variations of environmental conditions of the streams throughout the year. During the dry period, there is a decrease in width, depth and dissolved oxygen and increase in temperature of streams (GIEHL et al., 2015) . This period also has the greatest diversity of aquatic insects (BISPO; OLIVEIRA, 2007), which is mainly related to the temporal variations of environmental and biotic characteristics (BRASIL et al., 2016) .
There was no change in any aspect of the macroinvertebrate community as a result of the landill.
The only changes observed in macroinvertebrate communities occurred between the dry and rainy seasons, which were related to the seasonality and consequential changes in environmental conditions of water over the year. Our study, although limited, showed primary and also pioneering evidence that the PNRS can contribute positively to the conservation of the biotic quality of aquatic environments, further reinforcing the need for immediate implementation of PNRS nationwide. In addition, constant evaluation is necessary in areas subjected to high-intensity anthropogenic impacts (as in this study), including using biological communities to monitor the effects of such impacts and recovery processes of areas already affected.
